Moore, and Schochetman 1991). DNA extraction was performed according to the silica method of Boom et al. (1990) , as modified by Hijss and Paabo (1993) . DNA amplification was by standard wax-mediated hot start PCR using Taq DNA polymerase with additional bovine serum albumin (1.2 mg/ml). On occasion, Taq DNA polymerase was substituted by Tbr DNA polymerase and its commercially supplied reaction buffer (NBL Gene Sciences). Thermal cycling was performed in the post-PCR laboratory for 40 consecutive cycles of 94°C denaturation (60 s), 55°C annealing (60 to 80 s) and 72°C extension (60 s). The novel PCR primers used were "16Smaml", S-CGGTTGGGGTGACCTCGGA-3', and " 16Smam2", 5'-GCTGTTATCCCTAGGGTAACT-3'. PCR products were electrophoresed on 3% agarose gel. Extracts which yielded PCR product did so repeatedly and gave a single band of expected size (approximately 140 bp). PCR negative controls (no template DNA) and duplicate extraction blanks (Handt et al. 1994) were devoid of products except for occasional primer artefacts. Individual product bands were excised from the gel with a scalpel blade and used as template for secondary PCR at 60°C annealing temperature for 30 PCR cycles. After electrophoresis through agarose the secondary PCR products were purified with QIAquick gel extraction columns (Hybaid Ltd). Sequencing was performed both directly by the method of Bachmann, Luke, and Hunsmann (1990) , and by sequencing of multiple cloned PCR products.
Inspection of the Yuribei and Khatanga mammoth sequences revealed 100% identity with the previously published partial 16s rRNA gene sequences (Hiiss, Paabo, and Vereschagin 1994) . Database comparison of the novel Mylodon darwinii sequence showed that it was most similar to that of the 16s rRNA gene of the extant two-toed sloth, Choloepus didactylus ( fig. 1 ). The extinct ground sloth sequence was further substantiated by comparison to sequence obtained by another laboratory (M. H&s, manuscript in preparation). The two independently generated sequences of Mylodon danvinii were identical. It is important to note that the two laboratories (London and Munich) had at no time communicated prior to both determining the DNA sequences entirely independently of each other. Thus, to the best of the author's knowledge, this represents the first clear-cut authentication of an endogenous ancient DNA sequence from any extinct prehistoric animal. Nine sequences (seven direct, and two clones) obtained from three separate tissue samples of the Selerikan horse were in complete agreement, adding further weight to the argument that, at least for these samples, ancient DNA sequences are reproducible.
These sequences were found to be identical to that of modern Equus caballus (Xu and Arnason 1994) . However, two other sequences (one direct, the other from a clone) from one of these samples contained unambiguous substitutions which disagreed with the other nine sequences (data not shown). This demonstrates that any single sequence from a single DNA amplification experiment, when taken alone, should not be regarded as authentic until it is verified by duplication.
Other factors support the authenticity of the sequences presented here. Firstly, all the controls and criteria summarised by Handt et al. (1994) are satisfied, i.e., separate laboratories, anti-contamination measures, duplicate control extractions and reactions, phylogenetic sense (of the Mylodon and ancient horse sequences), and a short amplification target. Only DNA extracts from the archaeological specimens listed in table 1 were used as templates for PCR with primer set 16Smam1/16Smam2. Modern DNA was never employed as PCR positive control template. Moreover, no modern DNA samples from horse, elephant, or sloth were ever introduced into the laboratories.
One other observation is worthy of comment. Initial attempts at PCR amplification on mammoth DNA template yielded products of expected size in the negative control reactions. On direct sequencing these were found to be bovine in origin. It appears that some preparations of molecular biology grade bovine serum albumin contain a residual amount of bovine mitochondrial DNA. Here, this problem was eliminated by separate UV irradiation of BSA stock solutions (prior to assembly of PCR reaction mixes). However, there remains the danger that small amounts of modern mitochondrial DNA, in conjunction with the carrier effect (Handt et al. 1994) , will produce misleading results. An alternative method of enzyme stabilisation (other than BSA) should perhaps be considered by those performing this type of analysis on archaeological specimens of bovids. Thus, it should be borne in mind that even if all the accepted criteria of authenticity are adhered to, other unforeseen difficulties may arise. It should also be clear that, in ancient DNA studies, PCR products of expected size are of little or no scientific value unless they are subsequently sequenced. These results demonstrate the advantages afforded by the strict application of criteria of authenticity to ancient DNA studies. It is hoped that these methodological standards will be upheld and improved upon, especially in the case of the notoriously troublesome analysis of ancient human DNA. Failure to do so will only serve to diminish the credibility of what has now been shown to be a bona fide branch of molecular genetics.
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